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CLAIMS 

1. Amettiodofvisuali2angasamplemaweteiiviroimemtoompria^ 
introdurang a sample into a spedmen enclosure in a wet environment; 

5 and 

scanning said sample in said specimen enclosure in a scanning electron 
mii^oscope, thereby visualizing said sample. 

2. A method of visualizing a sample in a wet environment according to 
10 claim 1 and also comprising enhancing conhrast between plural elements m said sample 

prior to scanning of said san^le. 

3. A mediod of visualizang a sanqole in a wet environment according to 
claim 2 and wherein said enhancing comprises spedfic labeling of at least some of said 

1 5 plural elemraxts in said sample. 

4. A method of visualizmg a sani>le in a wet environment according to 
claun 2 and v**srein said enhancing comprises specific labeling of molecules in said 
sample. 

20 

5. A me&od of visualizing a sample in a wet enviionmrait according to 
claim 2 and v^erein said enhancmg comprises specific labeUng of receptors in said 
sample. 

25 6. A method of visualizing a sample m a wet environment according to 

clahn 2 and vtoerem said enhancmg con5>rises specific labeling of organeUes in said 
sample. 
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7 fi^ method of visualizing a sample in a wet environment according to 

claim 2 and wherein said enhancing comprises specific labeling of binding sites in said 
sample. 

5 8 A method of visualizing a sample in a wet environment according to 

clahn 2 and wherein said enhancing comprises specific labeling of structural elements 
in said sample. 

9 A mefliod of visualiang a sample in a wet environment according to 

10 claim 2 and wherein said enhancing comprises specific labelmg of functional elements 
in said sample, _ 

10. A method ofvisualizing a sample in a wet environment according to any 

of claims 1 - 9 and wherein said scanning visualizes elements in said sample having 
1 5 contrast due to difGacences in atomic numbers of constituent atoms thereof 

II A method of \dsuali2ing a sample in a wet environment according to 

claim 2 and whCTem said enhancing introduces differences in atomic numbers of 
constituent atoms of elements of said samples. 

20 

12. A method of visualizing a sample in a wet environment accordmg to any 

of clauns 1 - 1 1 and wherein said scanning visualizes lipid containmg entities in said 
sample. 

25 13, A method of visualiang a sample in a wet environment according to any 

of clauns 1 - 1 1 and wherein said scanning visualizes nucleic acid containmg entities in 
said sample. 
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14. A method of visua]i2ang a sample in a wet enviromneat according to any 

of claims 1-11 and whCTein said scanning visualizes protein containing entities in said 
sample. 

5 ,15. A method ofvisualizing a sample in a wet environment according to any 

of claims 1-11 and vs^eiein said scanning visualizes carbohydrate containing entities in 
said sample. 

16, A method of visualizing a sample in a wet environment according to any 
10 of claims 1-11 and wherein said scanning visualizes metal containing entities in said 

sample. 

17, A method ofvisualizing a sample in a wet enviroxmient according to any 
of claims 1-11 and wherein said scanning visualizes iodine containing entities in said 

15 sample. 

18, A method ofvisualizing a sample in a wet enviroimient according to any 
of claims 1-17 and wherein said sample is a biological sample. 

20 19. A method of visualizing a sample in a wet environment according to 

claim 18 and wherein said biological sample comprises cells in a liquid. 

20, A method of visualizing a sample in a wet environment according to 

claim 19 and wherein said sample comprises lipids within cells and said sca nnin g 
25 visualizes said lipids. 

2L A method of visualizing a sample in a wet environment according to any 

of claims 1-20 and wherein said scanning visualizes cells in said sample. 

150 



wo 03/104848 . 



PCT/IL03/00457 



22. A method of visualizing a sample in a wet raivixomnent according to any 

of claims 1-20 and i?4ierein said scanning visualizes tissue in tissue slices. 

5 23. A method of visualizing a sample in a wet environment according to any 

of claims 1 - 20 and wherein said scanning visualizes tissue. 

24. A method of visualizmg a sample in a wet environment according to any 
of claims 1 - 23 and wherein said scanning visualizes cells in said sample which are 

1 0 adherent to an electron beam permeaible membrane. 

25. A method of visualizing a sample in a wet environment according to any 
of claims 1 - 24 wherein said specimen enclosure comprises an electron beam 
permeable membrane and the method also comprises growing cells on said electron 

1 5 beam permeable membrane prior to said scanning. 

26. A method of visualizing a sample in a wet environment according to any 
of claims 1 - 25 wherein said specimen enclosure comprises an electron beam 
permeable membrane and the method also comprises manipulating cells on said electron 

20 beam permeable membrane prior to said scanning. 

27. A method of visualizing a sample m a wet envkonment according to any 
of clauns 1 - 26 and wherdn said scannmg visualizes an outcome of introduction of an 
extrinsic molecule to said sample. 



25 



2g. A method of visualizing a sample in a wet environment according to any 

of claims 1 - 27 and also comprising detecting electromagnetic radiation emitted from 
said sample as a result of said scanning. 
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29. A method of visualizing a sample in a wet environment according to 

claim 28 and also comprising anaiyzdng said electromagnetic radiation. 

5 30. A method of visualizing a sample in a wet environment according to 

claim 29 and vdierein said analyzing said electromagnetic radiation comprises spectral 
analysis. 

31. A method of visualizing a sample in a wet environment according to any 
10 of claims 1-30 and also conq)ri5ing detecting an electron beam backscattered from said 

smxple as well as electromagnetic radiation emitted from said sample as a result of said 
scanning- 

32. A method of visualizing a sample in a wet environment according to 
15 claun 3 1 and vrfierein said electromagnetic radiation comprises X-ray radiation. 

33. A method of visuali^g a sample in a wet environment according to 
cither of claims 31 and 32 and wherein said electromagnetic radiation comprises visible 
radiation. 

20 

34. A method of visualizing a sample in a wet environment according to any 
of claims 31-33 and wherein said electromagnetic radiation comprises radiation having 
a wavelength within the range of 200 - 1000 nm. 

25 35. A method of visuali^g a sample in a wet environment according to any 

of claims 31-34 and wherein said electromagnetic radiation comprises radiation 
providing information relating to molecular structure of said sample. 
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36. A method of visualizing a sample in a wet environment according to any 

of claims 31 - 34 and wherein said electromagnetic radiation conqjrises radiation 
providing information relating to material distribution within said sample. 

5 37. A method of visualization of a sample in a wet environment accordmg to 

any of the preceding claims and wherein said scanning comprises scannmg said sample 
in said qjecimen enclosure in a scanning electron microscope at multiple different 
electron energy levels. 

10 38. A method of visualization of a sample in a wet envuronment according to 

claim 37 and also comprising: 

reconstructing a three-dimensional image of said sample by usmg 
multiple visualizations of said sample at said multiple diJBferent electron enerB^ levels. 

15 39^ A method of visualization of a sample in a wet environment according to 

any of claims 1 - 38 whercm said sample is a multi-component sample and said 
scanning comprises scanning said multi-component sample m said specimm enclosure 
in a scanning electron microscope, thereby visualizing at least one component of said 
multi-component sample. 



20 



40, A mefliod of visualization of a sample in a wet environment according to 

any of claims 1 - 39 and also comprismg obtainmg said sample to be inspected, said 
sample being in a wet environment. 



25 41. 
and 



A method of visualization of a saniple in a wet envfaonmmt comprising: 
introducing a sample into a specimm enclosure in a wet environment; 
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scanning said sample in said specimen enclosure in a scanning electron 
microscope at multiple different electron energy levels. 

42. A method of visualization of a sample in a wet environment according to 

5 claim 41 and also comprising: 

reconstructing a three-dimensional image of said sample by using 
multiple visualizations of said sample at said multiple different electron energy levels. 

43 A method of visualizmg a sample in a wet environment according to 
10 claim 42 and also comprising enhancing contrast between plural elements in said 

sample prior to scanning of said sample. 

44 A method of visualizing a sample m a wet environment according to 
claim 43 and wherem said enhancing comprises specific labeling of at least some of 

15 said plural elements in said sample. 

45 A method of visualizing a sample m a wet enviromnent according to 
claun 43 and wherem said enhancing comprises specific labeling of molecules m said 
sample. 

20 

46 A method of visualizing a sample in a wet environment accordmg to 
clami 43 and wherem said enhancmg comprises specific labeling of receptors in said 
sample. 

25 47. A method of visualizing a sample m a wet environment accordmg to 

clahn 43 and wherein said enhancing comprises specific labeling of organeUes m said 
sample. 
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4g, A method of visualiang a sample in a wet enviiOBment according to 

claim 43 and wherein said enhancing comprises specific labeling of binding sites in said 
sample. 

5 49. A method of visualizing a sample in a wet environment according to 

claim 43 and wherein said enhancing comprises specific labeling of structural elements 
in said sample. 

50, A method of visualizing a sample in a wet environment according to 
10 claim 43 and wherein said enhancing comprises specific labeling of fimctional elements 

in said sample. 

51. A method of visualizing a sample in a wet environment according to any 
of claims 41 - 50 and wherein said scanning visualizes elements in said sample having 

15 contrast due to differences in atomic numbers of constituent atoms thereof 

52, A mettiod of visualizing a sample in a wet environment according to 
claim 43 and wherein said enhancement introduces differences in atomic numbers of 
constituent atoms of elements of said samples. 

20 

53. A method of visualizing a sample in a wet environment according to any 
of claims 41 - 52 and wherein said scanning visualizes lipid containing entities in said 
sample. 

25 54, A method of visualizing a sample in a wet environment according to any 

of claims 41 - 52 and wherein said scanning visualizes nucleic acid containing entities 
in said sample. 
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55 A mefliod of visualizing a sample in a wet environment according to any 

of claims 41 - 52 and wherein said scanning visualizes protein containing entities in said 
sample. 

5 56. A method of visualizing a sample in a wet environmrat according to any 

of claims 41 - 52 and wherein said scanning visualizes carbohydrate contaming entities 
in said sample. 

57 A method of visualizmg a sample in a wet envhonment accordmg to any 

10 of claims 41 - 52 and wherein said scanning visualizes metal containing entities in said 
sanqsle. 

58. A method of visualizing a sample in a wet environment according to any 
of clauns 41 - 52 and wherein said scanning visualizes iodine contaming entities in said 

15 sample. 

59. A method of visualizing a sample in a wet environment according to any 
of claims 41 - 58 and wherein said sample is a biological sample. 

20 60. A method of visualizing a sample m a wet envhronment according to 

claun 59 and wherein said biological sample comprises cells in a liquid. 

gl A method of visualizmg a sample m a wet environment accordmg to 

claim 60 and wherem said sample comprises Upids withm ceUs and said scanning 
25 visualizes said lipids, 

62. A method of visualizing a sample m a wet environment according to any 

of clauns 41 - 61 and wherein said scannmg visualizes cells in said sample. 
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g3 A method of visualizing a sample in a wet environment according to any 

of claims 41 - 61 and wberein said scanning visualizes tissue in tissue sUces. 

5 64. A method of visualizing a sample in a wet environment accordmg to any 

of claims 41 - 51 and wherein said scanning visualizes tissue. 

55 A method of visualizing a san^le in a wet environment according to any 

of clahns 41- 64 and wherein said scanning visualizes cells la said sample which are 
1 0 adherent to an electron beam prameable membrane. 

66, A method of visualizing a sample in a wet environment accordmg to any 

of claims 41 - 65 wherein said specimen enclosure comprises an electron beam 
permeable membrane and also comprising a step of growmg ceUs on said electron beam 
1 5 permeable membrane prior to said scanning. 

57 A method of visualiring a sample in a wet environment according to any 

of clauns 41 - 66 wherein said specimen enclosure comprises an electron beam 
permeable membrane and also comprising a step of manipulating cells on said electron 
20 beam permeable membrane prior to said scanning. 

gg A method of visualizing a sample m a wet environment according to any 

of claims 41 - 67 and wherein said scanning visualizes an outcome of mtroduction of an 
extrinsic molecule to said sample. 



25 



59 A method of visualiang a sample in a wet environment according to any 

of clahns 41 - 68 and also comprismg detecting electromagnetic radiation emitted from 
said sample as a result of said scanning. 
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70. A mefliod of visualizmg a sample in a wet eavironment according to 

claim 69 and also comprising analyzing said dectromagnetic radiation. 

5 71. A method of visualizing a sample in a wet environment according to 

claim 70 and wherein analyzing said electromagnetic radiation comprises spectral 
analysis. 

72. A method of visualiang a sample in a wet environment according to any 
10 of claims 41 - 71 and also comprising detecting an electron beam bacfacattered from 

said sample as well as electromagnetic radiation emitted from said sample as a result of 
said scanning. 

73. A method of visualizing a sample m a wet environment according to 
15 claim 72 and wherein said electromagnetic radiation comprises X-ray radiation. 

74. A method of visualizing a sample in a wet environment according to 
either of claims 72 and 73 and wherein said electromagnetic radiation comprises visible 
radiation. 

20 

75^ A method of visualizing a samqple m a wet environment according to any 

of claims 72 - 74 and wherein said electromagnetic radiation comprises radiation havmg 
a wavelength within the range of 200 - 1000 mn. 

25 76, A method of visualizmg a sample in a wet environment according to any 

of claims 72 - 75 and wherein said electromagnetic radiation comprises radiation 
providing information relating to molecular structure of said sample- 
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77. A melhod of visualiziiig a sample in a wet environment according to any 

of claims 72 - 75 and wherein said electromagnetic radiation comprises radiation 
providing information relating to material distribution within said sample. 

78 A method of visualiTing at least one conq>onent in a multi-component 

sample in a wet environment comprising: 

introducing a multi-component sample into a specimen enclosure in a 

wet environment; and 

scanning said multi-component ssanple in said spedmen enclosure in a 
scanning electron microscope, thereby visualizing at least one component of said multi- 
component sample. 

79. A me&od of visuali2ang at least one component in a multi-component 
sample in a wet environment according to claim 78 and also comprising enhancing 
contrast between plural elements in said sample prior to scanning of said sample. 

80. A method of visualizing a sample in a wet environment according to 
claim 79 and wherein said enhancing comprises specific labeling of at least some of 
said plural elemraits in said sample. 

81 A method of visualizing a sample in a wet environment according to 

claun 79 and wherein said enhancing comprises sperafic labeling of molecules in said 
sample. 

82. A method of visualizing a sanq>le in a wet environment accordmg to 

claim 79 and whecdn said enhancing comprises specific labeling of receptors in said 
sample. 
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. A method of visualiziBg a sample in a wet enviromnent according to 

claim 79 and wherein said enhancing comprises specific labeling of organelles in said 
sample. 

5 A method of visualizing a sample in a wet environment according to 

claim 79 and wherein said enhancing comprises specific labeling of binding sites in said 
sample. 

85. A method of visualiring a sample in a wet environment according to 
10 claim 79 and wherem said enhancing comprises spedfic labeling of structural elements 

in said sample. 

86. A method of visualizing a sample in a wet environmait according to 
claim 79 and wherein said enhancmg comprises specific labeling of functional elements 

15 in said sample. 

87. A method of visualizing a sample in a wet environment according to any 
of claims 78 - 86 and wherein said scanning visualizes elements in said sample havmg 
contrast due to differences in atomic numbers of constituent atoms Hiereof . 

20 

88. A method of visualizing a sample in a wet environment according to 
claun 79 and wherein said enhancement introduces differences in atomic numbers of 
constituent atoms of elements of said samples. 

25 89, A method of visualizing a sample in a wet environment according to any 

of claims 78 - 88 and wherein said scanning visualizes lipid containing entities in said 
sample. 
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90. A method of visualizing a sample in a wet environment according to any 

of claims 78 - 88 and wherein said scanning visualizes nucleic add containing entities 
in said sample. 

91 A method of visualizing a sample in a wet environment according to any 

of claims 78 - 88 and wherein said scanning visualizes protem contaming entities in said 
sample. 

92. A method of visualizing a sample in a wet environment according to any 

of claims 78 - 88 and wherein said scanning visualizes carbohydrate containing entities 
in said sample. 



93 . A method of visualizmg a sample in a wet environment according to any 
of claims 78 - 88 and wherein said scanning visualizes metal containing entities in said 

15 sample. 

94. A mefliod of visuali2ing a sample m a wet environment according to any 
of claims 78 - 88 and wherein said scanning visualizes iodine containmg entities m said 
sample. 

20 

95. A metiiod of visualizing a sample in a wet environment according to any 
of claims 78 - 88 and wherein said sample is a biological sample, 

96. A method of visualizing a sample in a wet environment according to 
25 claim 95 and wherem said biolo^cal sample comprises cells in a Uquid. 
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97, A mefhod of visualizmg a san^ile in a wet enviioimieiit according to 

claim 96 and wherein said sample comprises lipids within cells and said scamiing 
visualizes said lipids. 

9g. A method of visualizing a sample in a wet environment according to any 

of claims 78 - 97 and wherein said scanning visualizes cells in said sample. 

99, A method of visualizing a sample in a wet environment according to any 
of claims 78 - 97 and wherein said scanning visualizes tissue in tissue sUces. 

100. A method of visualizing a sample in a wet environment accordiag to any 
of claims 78 - 97 and wherein said scaxming visualizes tissue. 

1 OL A method of visualizing a sample in a wet environment according to any 

15 of claims 78 - 100 and vdierein said scanning visualizes cells in said sample which are 
adherent to an electron heam pemieable membrane. 

102. A method of visualizing a sample in a wet environment according to any 
of claims 78-101 wherein said specimen enclosure comprises an electron beam 

20 permeable membrane and also comprising a step of growiag cells on said electron beam 
permeable membrane prior to said scanning. 

103, A method of visualizing a sample in a wet environment accordiag to any 
of claims 78 - 102 wherein said specimen enclosure comprises an electron beam 

25 permeable membrane and also comprising a step of manipulating cells on said electron 
beam permeable membrane prior to said scanning. 
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104. A method of visualizmg a sample in a wet environment according to any 

of claims 78 - 103 and wherein said scanning visualizes an outcome of introduction of 
an extrinsic molecule to said sample. 

5 105. A method of visualizing a sample in a wet environmait according to any 

of claims 78 - 104 and also comprising detecting electromagnetic radiation emitted from 
said sample as a result of said scanning. 

106. A method of visualizing a sample in a wet environment according to 
10 claim 105 and also compiismg analyzing said electromagnetic radiation. 

107. A method of visualizing a sample in a wet environment according to 
claim 106 and wherem analyzing said electromagnetic radiation comprises spectral 
analysis. 

15 

108. A mefliod of visualizing a sample in a wet environment accordmg to any 
of claims 78 - 107 and also comprismg detecting an electron beam backscattered from 
said sample as well as electromagnetic radiation emitted from said sample as a result of 
said scanning. 

109. A method of visualizing a sample in a wet environment according to 
claun 108 and wherem said electromagnetic radiation comprises X-ray radiation. 

110. A mefliod of visualizing a sample in a wet environment accordmg to 
25 either of clahns 108 and 109 and wherein said electromagnetic radiation comprises 

visible radiation. 



20 
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HI. A metbod of visualizmg a sample in a wet environment according to any 

of claims 108 - 110 and wherein said electromagnetic radiation comioises radiation 
having a wavelength wifliin the rai^e of 200 - 1000 nm. 

112. A method of visualizing a sample in a wet environment according to any 
of claims 108 - 111 and wherein said electromagnetic radiation comiMises radiation 
providing information relating to molecular structure of said sample. 

113. A method of visualizmg a sample in a wet environment according to any 
of clafans 108 - 111 and wherein said electromagnetic radiation comprises radiation 
providing information relatmg to material distribution within said sample. 



1 14. A me&od of visualization of a sample in a wet environment according to 
any of clanns 78-113 and vAerein said scanning comprises scanning said sample in 

15 said specimen enclosure in a scanning electron microscope at multiple different electron 
eascgy levels. 

115. A method for visualization ofa sample in a wet environment comiffising: 

obtaining a wet sample; 
20 scanning said wet sample in a scanning electron microscope at a 

resolution whidi is not lunited 1^ the dif&action limit of light; and 
detectuig light endtted from said wet sample. 

116. A method of visualizmg a sanrple in a wet environmrait according to 
25 claim 115 and also conqoising enhancing contrast between plural elements in said 

sample prior to scanning of said sam|>le. 
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117. A mefliod of visualiang a sample in a wet environment according to 

claim 116 and wberein said Mihancing comprises spedfic labeling of at least some of 
said plural elements in said sample. 

5 118. A method of visualizing a sample in a wet cnvironmMit according to 

claim 1 16 and wherein said enhancing comprises specific labeling of molecules in said 
sample. 

119. A mefliod of visualizing a sample in a wet enviromnraat according to 
10 claim 1 16 and wherein said enhancing comprises specific labeling of receptors in said 

sample. 

120. A method of visualizing a sample in a wet environment according to 
claim 116 and wherein said enhancing comprises specific labeling of organeUes in said 

IS sample. 

121. A method of vfaualizing a sample in a wet envkomnent according to 
claim 116 and wherein said enhancing comprises specific labeling of binding sites in 
said sample. 

20 

122. A method of visuali2ang a sample in a wet oivironment according to 
claim 1 16 and whwein said enhancing compiises spedfic labeling of structural elements 
in said sample. 

25 123. A method of visuali2ang a sample in a wet environment accordh^ to 

claim 116 and vAeiein said enhancing comiaises specific labeling of fiinctional 
elements in said sample. 
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124. A metiiod of visualiang a sample in a wet envkomnent according to any 
of claims 115 - 123 and wherein said scanning visualizes dements in said sample 
having contrast due to differences in atomic numbras of constituent atoms 1heieo£ 

125. A mefliod of visualiring a sample in a wet aivixonmait according to 
claim 116 and wherein said enhancement introduces differences in atomic numbers of 
constituent atoms of elements of said samples. 

126. A method of visualizing a sample in a wet environment according to any 
of claims 1 15 - 125 and wherem said scanning visualizes Upid containing entities in said 



10 



127. A method of visualizing a sample m a wet environmmt according to any 
of claims 115 - 125 and herein said scanning visualizes nucleic acid contaming 

1 5 entities in said sample. 

128. A method of visualiang a sample in a wet environment according to any 
of claims 115 - 125 and wherein said scanning visualizes protein containing entities m 
said sample. 

20 

129. A method of visualizing a sample in a wet envkomnent according to any 
of clahns 115 - 125 and wfawrein said scanning visualizes carbohydrate containing 
entities in said sample. 

25 130. A mefliod of visualizing a sample in a wet environment according to any 

of clauns 115-125 and wherem said scannmg visualizes metal containmg entities in 
said sample. 
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131. A method of visualizang a sample in a wet enviroiiment according to any 

of claims 115 - 125 and wherein said scanning visualizes iodine containing entities in 
saidsanq>le. 

5 132. A method of visualizLog a sample in a wet environment according to any 

of claims 115-131 and wherein said sample is a biolo^cal sample. 

133, A method of visualizing a sample in a wet environment according to 
claim 132 and wherein said biological sample comprises cells in a liquid. 

10 

134. A method of visualizing a sample in a wet environmmt according to 
claim 133 and wherein said sample comprises lipids within cells and said scanning 
visualizes said lipids. 

j5 135^ A method of visualizmg a sample in a wet envuronment according to any 

of claims 1 15 - 134 and wherein said scanning visualizes cells in said sample, 

136. A method of visualizmg a sample in a wet environment according to any 
of claims 115-134 and wherein said scanning visualizes tissue in tissue slices. 

20 

137. A method of visualizing a sample in a wet environment according to any 
of claims 115 - 134 and wherein said scanning visualizes tissue. 

13g^ A method of visualizing a sample in a wet environment according to any 

25 of claims 1 15 - 137 and wherein said scanning visualizes cells in said sample which are 
adherent to an electron beam pemieable membrane. 
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139, A method of visualiang a sample in a wet environment according to any 
of claims 115 - 138 wherein said spedmen enclosure comprises an electron beam 
permeable membrane and also comprising a step of growing cells on said electron beam 
pemieable membrane prior to said scanning. 

140. A method of visualizing a sample in a wet environment according to any 
of claims 115-139 wherein said specunen enclosure comprises an electron beani 
permeable membrane and also comprising a step of manipulatmg cells on said election 
beam permeable membrane prior to said scaiming. 

14L A method of visualiring a sample in a wet environment according to any 

of claims 115 - 140 and wherem said scanning visualizes an outcome of introduction of 
an extrinsic molecule to said sample. 

15 142. A method of visualizing a sample in a wet environment according to any 

of claims 115 - 141 and also comprising detecting electromagnetic radiation emitted 
from said sample as a result of said scaxming. 

143. A method of visualizing a sample m a wet environment according to 
20 claim 142 and also comprising analyzing said electromagnetic radiation, 

144. A method of visualizing a sample in a wet environmCTit according to 
claim 143 and wherein analyzing said electromagnetic radiation comprises spectral 
analysis. 



25 



145. A mettiod of visualizing a sample in a wet environment according to any 

of claims 115-144 and also comprising detecting an electron beam backscattered from 
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said sample as well as electromagnetic ladiafion emitted ftom said sample as a result of 
said scanning. 

146. A method of visualizing a sample in a wet environment accoiding to 
5 claim 145 and wherein said electromagnetic radiation comprises X-ray radiation. 

147. A method of visualizang a sample in a wet environment accoiding to 
either of claims 145 and 146 and herein said electromagnetic radiation comprises 
visible radiation. 

10 

148. A method of visualizang a sample in a wet taivironment according to any 
of claims 145 - 147 and whwein said electromagnetic radiation compri^s radiation 
having a wavelength within the range of 200 - 1000 nm. 

15 149. A method of visuaHzing a sample in a wet environment- according to any 

of clafans 145 - 148 and wherein said electromagnetic radiation comprises radiation 
providing information relating to molecular structure of said sample. 

1 50. A method of visualizing a sample m a wet environmoit according to any 
20 of claims 145 - 148 and vv*radn said electramagnetic radiation comprises radiation 

providing information relating to material distribution within said sample. 

151. A method of visualization of a sainple in a wet environment according to 
any of claims 115 - 150 and wherein said scanning comprises scanning said sample in 

25 said spedmen enclosure m a scanning election microscope at multiple different electron 
energy levels. 



169 



wo 03/104848 



PCT/IL03/00457 



152. A method of visualization of a sample in a wet environment according to 

claim 151 and also comprising: 

reconstructing a thiee-dimmsional image of said sample by using 
multiple visualizations of said sample at said multiple different electron energy levels. 

5 

153. A method of visualization of a sample in a wet environment according to 
any of claims 115 - 152 wherein said sample is a multi-component sample and said 
scanning comprises scanning said multi-component sample in said specimen enclosure 
in a scanning electron microscope, thereby visualizing at least one component of said 

10 multi-component sample. 

154. A method of visualization of a sample in a wet environment according to 
any of claims 1 15 - 153 and also comprising obtaining said sample to be inspected, said 
sample being in a wet environment, 

15 

155. A method for manufacture of a biocompatible implant comprising: 
forming a biocompatible implant of a biocompatible material; 
inspecting at least a portion of the biocompatible implant in a scanning 

electron microscope in a wet environment; 
20 analyzing results of said inspecting; and 

classiftdng the mspected biocompatible implant m accordance with 

results of said analyzing. 

156. A method for manufacture of a biocompatible implant according to claim 
25 155 and wherem said inspecting comprises: 

introducing a sample comprismg at least said portion into a specunen 
enclosure in a wet environment; and 
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scanning said sample in said specimen enclosuie in said scanning 
electron niicroscope, thereby visualizing said sample. 

157. A meliiod for detection, identification or characterization of 
5 microbiological entities comprising: 

obtaining a wet sample containing at least one microbiological entity; 
scanning said wet sample in a scanning electron microscope while in an 
environment characterized by a pressure exceeding the vapor pressure 
analymig results of said sc annin g. 

10 

158. A method for detection or identification of microbiological entities 
according to claim 157 and wherein said sc anning comprises: 

introducing said wet sample comprising said at least one microbiological 
maty into a specimen enclosure in a wet envuronment; and 
15 scanning said wet sample in said specimen enclosure ui said scanning 

electron micacoscope, liiereby visualizmg said wet sample. 

159. A method according to either of claims 157 and 158 and wherein said 
wet sample comprises urine. 

20 

160. A method according to any of claims 157 - 159 and wherein said wet 
sample comprises feces. 

161. A metiiod according to any of claims 157 - 160 and wherein said wet 
25 sample comprises blood 

162. A method according to any of claims 157 - 161 and wherein said wet 
sample comprises sputum. 
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163. A method according to any of claims 157 - 162 and wherein said wet 

sample comprises lavage of respiratory system. 

5 164. A method according to any of claims 157 - 163 and wherein said wet 

sample comprises a tissue biopsy. 

165. A method according to any of claims 157 - 164 and wherem said wet 
sample comprises an environmental sample. 

10 

166. A method according to any of claims 157 - 165 and wherein said wet 
sample comprises cerebro-spinal fluid. 

167. A method according to any of claims 157 - 166 and wherein said wet 
1 S sample comprises a soil sample. 

168. A method according to any of claims 157 - 167 and wherein said wet 
sample comprises food. 

20 169. A mefliod according to any of claims 157 - 168 and wherein said wet 

sample comprises industrial products. 

170. A method according to any of claims 157 - 169 and wherem said wet 

sample comprises a medical, industrial or household device. 



25 



171. A mefliod for characterization of naicrobiological entities according to 

any of claims 157 - 170 and also comprising specific staining of said sample. 
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172. A method for ohaiacterizatioii of microbiological entities according to 

any of claims 157 - 171 and also comprising Ueatiiig said microbiological entity with 
chemicals. 

5 A method for characteri2a4ion of microbiological entities according to 

any of claims 157 - 172 and also comprising applying radiation to said microbiological 
entity. 

174. A method according to any of claims 157 - 173 and wherein said 
10 analyzing comprises analy2angthe morphology of said microbiological entity. 

175. A method for characterization of biofilms comprising: 
obtaining a wet sample of a biofilm; 

scanning said wet sample of abiofflm in a scanning election microscope; 



IS and 



analy^g results of said scaniung. 



176. A method for characterization of biofihns according to claim 175 and 

wherein said scanning comprises: 
20 introducing said wet sample comprising said biofihn into a specimen 

enclosure in a wet enviiormient; and 

scanning said wet sample in said spedmen enclosure in said scanning 
electron microscope, thereby visualizing said wet sample. 

25 1 77, A method of visualizing a sample conqni^g: 

obtaining a sample; and 

scanning said sample in a wet environment in a scanning electron 
microscope while m an environment characterized by a pressure exceeding the vapor 
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pressure of water, without an intennediate solidifying, coating or sBcing step thereby 
visualizing said sample. 

178. A method of visualizing a sample comprising: 

5 obtatning a sample; and 

scanning said sample in a wet environment in a scaiming electron 
microscope while in an environment characterized by a pressure exceeding the vapor 
pressure of water, without morphologically impacting preparation prior to scanning. 

10 179. A method of visualizing a sample comprising: 

obtaining a sample; and 

scanning said sample in a wet environment in a scanning electron 
microscope while in an environment characterized by a pressure exceedmg the vapor 
pressure of water, following at most fixing and staining before scanning. 

15 

1 80. A method of visualizing a sample comprising: 
obtaining a sample; and 

scanning said sample in a wet enviromnent in a scanning electron 
microscope while in an environment characterized by a pressure exceeding the vapor 
20 pressure of water, followmg at most treatment with at least one aqueous solution prior 
to scanning. 

181. A method of visualizing a sample comprising: 
obtaining a sample; and 

25 scanning said sample in a wet environment in a scanning electron 

microscope while in an environment characterized by a pressure exceeding ib& v^or 
pressure of water, without havmg been treated with a non-aqueous solution prior to 
scanning. 
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1 82. A method of visualiang a sample comprising: 

obtaining a sample of Hiickness exceeding 20 micmns; and 
scanning said sample in a scanning electron microscope while in an 
5 enviromnmt characterized by a pressure exceeding the vapor pressure of water, 

1 g3. A metbod of inspecting adipose tissue comprising: 

obtaining a sample of adipose tissue; and 

scanning said sample of adipose tissue in a scanning electron microscope 
10 while in an environment characterizsed by a pressure exceeding the vapor pressure of 
water- 

184. A method of inspecting adipose tissue according to claim 183 and 
wherein said sample is not stained prior to said scanning. 

15 

1 85. A method of inspecting adipose tissue comprising: 
obtaining a sample of adipose tissue; and 

scanning said sample of adipose tissue in a scanning electron microscope 
without said sample having been stained prior to said scanning. 

20 

1 86. A method for visualization of a sample comprismg: 

scanning said sample in a scanning electron microscope while in an 
environment daaracterized by a pressure exceeding the vapor pressure of water, said 
scanning taking place over an area of said sample which exceeds 25 square millimeters 
25 without displacement of said sample relative to a stage of said scanning electron 
microscope. 

1 87. A method of inspecting an extracellular matrix comprising: 
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obtaining a sample of an extraceUiilar matrix; and 

scanning said sample of said extracellular matrix in a scanning electron 
nuCTOScope while in an environment characterized by a pressure exceeding the vapor 
pressure of water. 

Ig8_ A method of inspecting epithelial tissue comprising: 

obtaining a sample of epthelial tissue; and 

scanning said sample of said epilhelial tissue in a scanning electron 
microscope while in an environment characterized by a pressure exceeding tiie vapor 
pressure of water. 

189. . A method ofmspecting kidney tissue comprising: 

obtaining a sample of kidney tissue; and 

scanning said sanq>le of said kidney tissue m a scanning electron 
microscope vMlst in an environment characterized by a pressure exceeding the vapor 
pressure of water. 

1 90. A method of inspecting a tissue biopsy comprising: 
obtaining a sample of a tissue biopsy; and 

scanning said sample of said tissue biopsy in a scanning electron 
microscope while in an environment characterized by a pressure exceeding the v^or 
pressure of water. 

191. A method of inspecting biological material comprising: 
immunolabeling biological material; and 

scanning said immunolabeled biological material in a scanning electron 
microscope wlule in an environment characterized by a pressure exceeding the vapor 
pressure of water. 
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192. A method of inspecting tissue comprising: 
immunolabeling tissue; and 

scanning said immmolabeled tissue in a scanning electron microscope 
5 while in an envuronment characterized by a pressure exceeding the vapor pressure of 
water. 

1 93. A method of inspecting a sample comprising: 

scanning said sample in a scanning electron microscope while in an 
10 environment characterized by a pressure exceeding the v^or pressure of water; and 
inspecting said sample using light microsco|ry. 

194. A method of analyang toxic effects of exposure to a chemical or 
combination of chraiicals comprising: 

15 subjecting an experimental animal to said exposure to said chemical or 

combination of chemicals; 

obtaining a sample from said exp^imental animal; and 
scanning said sample from said experimental animal in a sc annin g 
electron microscope while in an envuronment characterized by a pressure exceeding the 
20 vapor pressure of water. 

195. A mefliod of analyzing toxic effects following exposure to environmental 
conditions comprising: 

identi^ring at least one individual that was esqxised to said environmental 

25 conditions; 

obtaining at least one sample from at least one of said at least one 
individual; and 
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scanning said at least one sample in a scanning electron micTOSCope 
while in an environment characterized by a pressure exceeding the vapor pressure of 
water. 

5 1 96. A mefliod of characterizing chemical entities conqirising: 

applying a chemical entity to cells in a SEM-compatible sample 

enclosure; and 

scanning said cells in a scanning electron microscope while in an 
environment characterized by a pressure exceeding the vapor pressure of water. 

10 

197. A method of characterizing chemical entities according to claim 196 and 
also comprising analyzing changes in cell shape. 

198. A method of characterizmg chemical entities accordmg to any of claims 
15 196 and 197 and also comprising analyzing the cytoskeleton of said cells. 

199. A method of characterizing chemical entities according to any of claims 
196 - 198 and also comprising analyzing the distribution of biomolecules in said cells. 

20 200. A mettiod according to any of fte preceding claims and also comprising: 

detecting x-rays from a region of said sample; and 
analyzing said x-rays to detect the presence of at least one of iodine, 
metals and phosphorous in said sample. 

25 201. A method according to claim 200 and also comprising detOTnining the 

concentration of said at least one of iodine, metals, and phosphorus. 
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202. A method according to any of the preceding claims wherein said ssmplo 

is impinged upon by electrons passing through an electron-pemieable, fluid- 
impenneable membrane. 

5 203. A medxod according to claim 202 and also comprising urging said 

sample against said electron-permeable, fluid-impermeable membrane. 
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